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(54) DISPLAY CONTROL DEVICE 



(57)Abstract: 

PURPOSE: To enable the screen display in responce to an operator individual's 
tastes by correcting accumulated screen setting information based on the 
contrast and the luminance information manually corrected by the operator. 
CONSTITUTION: A nonvolatile memory stores display screen control 
parameters in advance: for example, ambient temperature, the direction of 
external light and the position of the operator relative to the display screen. The 
optimum contrast and luminance of the display screen are determined based on 
various data detected by a temperature sensor 6, light detection sensor 5 and 
object detection sensor 7. Furthermore when the contrast and luminance of the 
displayed screen determined by these parameters dissatisfy the operator, the 
operator can correct the contrast and/or luminance of the displayed screen using 
a contrast control 3 and a luminance control 4 both manually adjustable. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The display control characterized by to have the contrast inputted by 
the contrast of the above-mentioned image display device, a hand-regulation 
means adjust brightness, and the above-mentioned hand-regulation means, with 
a storage means to memorize the control information which sets up the contrast 
and the brightness of the above-mentioned image display device in the device 
which has an image display device, and hand control, and a means correct the 
contents of the above-mentioned storage means based on brightness 
information. 

[Claim 2] A storage means to memorize the control information which sets up the 
contrast and the brightness of the above-mentioned image display device in the 
device which has an image display device, A hand-regulation means by which 
hand control adjusts the contrast and the brightness of the above-mentioned 
image display device, A means to correct the control information of the 
above-mentioned storage means based on the contrast and brightness 
information into which it was inputted by the above-mentioned hand-regulation 
means, The display control characterized by constituting so that it may have a 
means to detect surrounding brightness, and a means to detect the direction of 
incidence to the display screen of an extraneous light and the contrast and the 
brightness of a screen may be adjusted based on each above-mentioned 



information. 

[Claim 3] A storage means to memorize the control information which sets up the 
contrast and the brightness of the above-mentioned image display device in the 
device which has an image display device, A hand-regulation means by which 
hand control adjusts the contrast and the brightness of the above-mentioned 
image display device, A means to adjust the contrast and the brightness of a 
screen based on a means to detect ambient temperature, and the control 
information of the above-mentioned storage means and the above-mentioned 
temperature detection means, The display control characterized by having a 
means to correct the contents of the above-mentioned storage while correcting 
the contrast and the brightness of a screen based on the contrast and brightness 
information which were inputted by the above-mentioned hand-regulation means. 
[Claim 4] A storage means to memorize the control information which sets up the 
contrast and the brightness of the above-mentioned image display device in the 
device which has an image display device, A hand-regulation means by which 
hand control adjusts the contrast and the brightness of the above-mentioned 
image display device, A means to control the contrast and the brightness of a 
screen by means to detect an operator's location to the display screen, the 
control information accumulated in the above-mentioned storage means, and an 
operator's positional information, The display control characterized by having a 



means to correct based on the information which had the contents of the 
above-mentioned storage means inputted manually while controlling the contrast 
and the brightness of the display screen based on the information inputted by 
the above-mentioned hand-regulation means. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the display control which 
memorized the fix information text while it carries out the optimal contrast and 
the optimal brilliance control to a detail automatically based on the information 
on an external environment, the location to an operator's screen, etc. and an 
operator enables the correction to arbitration of it further about the control unit of 
an image display device. 
[0002] 

[Description of the Prior Art] In recent years, various electronic instruments also 
came to be widely equipped with displays, such as a liquid crystal display and a 
CRT display, not to mention the computer, the word processor, or the TV 



apparatus. If the display screen which is not adjusted to proper contrast or 
proper brightness in these displays is gazed at for a long time, fatigue of an 
operator not only increases, but it will become the cause which injures health, 
such as a decreased vision. Recently, in order to always make it legible, without 
being influenced by change of an external environment, the thing equipped with 
a means to adjust the contrast and the brightness of the display screen 
automatically according to an external environment came to be offered. 
[0003] The brightness of a screen is adjusted automatically, without having a 
mode selection means and a brightness regulating means like the thing 
equipped with a means to detect surrounding brightness, and a means to adjust 
the brightness of the Braun tube corresponding to the brightness, and 
JP,3-94295,A, and performing complicated actuation as a display equipped with 
conventional regulating automatically, for example as indicated by 
JP, 2-212881, A. Or the thing which adjusted the amount of audible tones, and 
the brightness of the display screen according to the surrounding noise level and 
the brightness which were detected by the sensor as shown in JP,3-63703,A, Or 
the brightness information which serves as criteria like JP,5-73009,A is 
accumulated in memory. A brilliance control is performed based on the 
information, and what enabled modification of brightness according to an 
operator's hope, the thing which eliminates an unsuitable contrast value are 



known, utilizing the last contrast set point further, as indicated by JP,5-53540,A. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional display 
adjustment device mentioned above, since the parameter which determines 
contrast and brightness was decided beforehand and did not become at will [ an 
operator ], adjustment needed to be redone in the contrast and the brightness 
according to liking of operator each each time. Furthermore, in the indicating 
equipment from which the conspicuousness of a display changes with 
temperature, for example, a liquid crystal display, it was accompanied by the 
trouble of correcting adjustment frequently, by the control information which the 
adjustment level of contrast or brightness differed, disregarded temperature 
information, and was beforehand set up with the ambient temperature. Moreover, 
with the liquid crystal display, although the location [ especially as opposed to 
the direction of radiation of the light from the outside or an operator's screen ] 
also participated in the conspicuousness of a screen very greatly, since these 
external environments were disregarded, it had similarly the fault that correction 
of adjustment was troublesome, by the control means of the conventional 
display screen. 
[0005] 

[Objects of the Invention] By accumulating the information which solved the 



problem of the above conventional techniques, corresponded to all change of an 
external environment, and always set automatically in the contrast and the 
brightness of the optimal screen, and was once corrected according to liking of 
an operator, and utilizing for automatic setting of the subsequent display screen, 
this invention localizes the frequency of correction and aims at offering the 
display which made it easy to use. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose 
in this invention, with the 1st means, it is characterized in the device which has 
an image display device by to have the contrast inputted by the contrast of the 
above-mentioned image display device, a hand-regulation means adjust 
brightness, and the above-mentioned hand-regulation means, with a storage 
means memorize the control information which sets up the contrast and the 
brightness of the above-mentioned image display device, and hand control, and 
a means correct the contents of the above-mentioned storage means based on 
brightness information. 

[0007] Moreover, with the 2nd means, in addition to the above-mentioned means, 
it has a means to detect surrounding brightness, and a means to detect the 
direction of incidence to the display screen of an extraneous light, and is 
characterized by constituting so that the contrast and the brightness of a screen 



may be adjusted based on each above-mentioned information. 
[0008] Furthermore, while correcting the contrast and the brightness of a screen 
based on the contrast and the brightness information which were inputted by the 
contrast of a screen, means adjust brightness, and the above-mentioned 
hand-regulation means, based on a means detect ambient temperature in 
addition to the 1st means of the above, and the control information of the 
above-mentioned storage means and the above-mentioned temperature 
detection means, with the 3rd means, it is characterized by to have a means 
correct the contents of the above-mentioned storage. A means to detect an 
operator's location to the display screen further for the 1st means of the above 
with the 4th means, While controlling the contrast and the brightness of the 
display screen by the control information accumulated in the above-mentioned 
storage means, and an operator's positional information based on the 
information inputted by the contrast of a screen, means to control brightness, 
and the above-mentioned hand-regulation means It is characterized by having a 
means to correct based on the information which had the contents of the 
above-mentioned storage means inputted manually. 
[0009] 

[Function] In the device which has an image display device with the 1st means 
as mentioned above by this invention A storage means to memorize the control 



information which sets up the contrast and the brightness of the 
above-mentioned image display device, Since it had the contrast of the 
above-mentioned image display device, a hand-regulation means to adjust 
brightness, and the contrast inputted by the above-mentioned hand-regulation 
means and a means to correct the contents of the above-mentioned storage 
means based on brightness information, with hand control When the contrast 
and the brightness of the display screen which were set up automatically are not 
in agreement with liking of an operator, it can correct to arbitration and, 
moreover, a subsequent display is once made automatically in accordance with 
liking by correction. Moreover, since it constituted from the 2nd means so that it 
might have a means to detect surrounding brightness, and a means to detect the 
direction of incidence to the display screen of an extraneous light in addition to 
the 1st means of the above and the contrast and the brightness of a screen 
might be adjusted based on each above-mentioned information, contrast and 
brightness are automatically controlled by surrounding brightness by legible 
setup. 

[0010] Furthermore with the 3rd means, for the 1st means of the above, in 
addition, a means to detect ambient temperature, While correcting the contrast 
and the brightness of a screen based on the contrast and brightness information 
which were inputted by the contrast of a screen, means to adjust brightness, and 



the above-mentioned hand-regulation means based on the control information of 
the above-mentioned storage means, and the above-mentioned temperature 
detection means Since it had a means to correct the contents of the 
above-mentioned storage, a setup of the display screen from which 
conspicuousness changes with temperature is automatically set as the optimal 
condition. A means to detect an operator's location to the display screen further 
for the 1st means of the above with the 4th means, While controlling the contrast 
and the brightness of the display screen by the control information accumulated 
in the above-mentioned storage means, and an operator's positional information 
based on the information inputted by the contrast of a screen, means to control 
brightness, and the above-mentioned hand-regulation means With the 
configuration equipped with a means to correct based on the information which 
had the contents of the above-mentioned storage means inputted manually, a 
setup of the display screen where conspicuousness is changed is set as the 
optimal condition by the location to see corresponding to an operator's location. 
[0011] 

[Example] Hereafter, a drawing explains the example of this invention to a detail. 
Drawing 1 is the appearance block diagram showing one example of the display 
equipped with the display control by this invention. In drawing, the sign 1 showed 
the body of an indicating equipment, and equips the front panel with the displays 



2, such as a liquid crystal display and a CRT display, the contrast adjustment 
tongue 3 for hand control to perform and the brilliance-control tongue 4, the 
photodetection sensor 5 that detects external brightness, the temperature 
sensor 6 which detects ambient temperature, and the body detection sensor 7 
which detects an operator's location to the whole display-panel surface. 
[0012] Moreover, CPU21 which drawing 2 is the block block diagram showing 
the example of a configuration of the indicating equipment which applied this 
invention, and controls the whole equipment, Read-only memory ROM22 which 
memorized the program, the control data, etc., The storage RAM 23 which can 
rewrite the contents used as working MMEMORI at the time of CPU operating 
The displays 24, such as a liquid crystal display or a CRT display, and the 
nonvolatile memory 25 which can hold the contents written in even if the power 
source was intercepted, It has the contrast of the display screen, the controller 
26 which adjusts brightness, and the detecting element 27 which changes the 
signal from the above-mentioned photosensor, a temperature sensor 6, and the 
body detection sensor 7 into digital data by actuation of the contrast adjustment 
tongue 3 by the above-mentioned hand control, and the brilliance-control tongue 
4. 

[0013] Thus, in the constituted display, the display screen control parameter is 
beforehand memorized by the above-mentioned nonvolatile memory 25. As a 



parameter, it considers, for example as the location to the display screen of 
ambient temperature, the direction of outdoor daylight, and an operator, and the 
contrast and the brightness of the optimal display screen are determined based 
on the various data detected by the above-mentioned temperature sensor 6, the 
photodetection sensor 5, and the body detection sensor 7. 
[0014] Furthermore, when the contrast and the brightness of the display screen 
which were determined according to these parameters are not satisfactory for an 
operator, the contrast of the display screen, brightness, or its both can be 
corrected with the contrast adjustment tongue 3 and the brilliance-control tongue 
4 for the above-mentioned hand regulations. Not all operators can satisfy the 
contrast and the brightness of the display screen, liking differing and carrying out 
regulating automatically uniformly by the operator individual. Furthermore, there 
is a limit in regulating [ of the display screen with a parameter ] automatically, 
and it may be unable to be adapted the the best [ no ] for situations. Then, when 
it corrects with hand control while having an adjustment device by hand control 
besides regulating automatically with a parameter as mentioned above, he is 
trying to register the data into nonvolatile memory. That is, if relation with the 
parameter, the contrast, and the brightness display which were registered 
beforehand is corrected according to the data when correction is added to a 
display screen by hand control, the display which was in agreement with liking of 



the operator in the same situation after that is performed automatically, and it is 
not necessary to correct each time. In addition, what is necessary is it to be also 
possible for to constitute so that an operator's volition may determine whether it 
registers or not, and just to prepare the manual operation button for correction 
data registration for that purpose, although the whole of the data can also be 
registered when the correction by hand control is made. 

[0015] Although it is not necessary to explain a temperature sensor anew among 
the various above-mentioned sensors, as sensor structure in case a 
photosensor detects the direction of an extraneous light For example, by 
changing a direction mutually in the front face of two or more photo detectors of 
each, and arranging the pipe of necessary length in it If it is made the structure of 
detecting light according to a direction, since light will be received by only the 
photosensor suitable for the direction of radiation of light, it becomes possible to 
detect from which direction light is irradiated to the display screen. Moreover, 
when a body detection sensor detects the location to an operator's screen, it can 
combine with the same structure as the photodetection sensor mentioned above 
by carrying out combination of for example, an infrared light emitting device and 
its reflected light sensing element, or combination of a supersonic wave and its 
sound reception component, and an operator's location can be detected from the 
direction of the infrared radiation reflected by the operator, or a supersonic wave. 



In addition, as long as the configuration of a sensor demonstrates not only these 
examples but the same function, what kind of thing may be used for it. 
[0016] Drawing 3 is the flow chart Fig. showing the example of control of the 
indicating equipment of a configuration of having mentioned above. Hereafter, 
the example of control of the display control by this invention is explained, 
referring to above-mentioned drawing 1 thru/or drawing 3 . First, if the power 
source of equipment is turned on, with a photosensor 5, surrounding brightness 
and the direction of incidence of light are detected, and the result is stored 
temporarily at RAM23 (S1). Next, with a temperature sensor 6, ambient 
temperature is detected and it memorizes to RAM (S2). Furthermore, while 
detecting the location to an operator's screen and memorizing that result to RAM 
by the body detection sensor (S3), the setting information on the contrast of a 
screen and the brightness which are beforehand registered into nonvolatile 
memory is read by making the three above-mentioned detection results into a 
parameter, these are read to RAM, and CPU21 adjusts the contrast and the 
brightness of the display screen based on (S4) and this setting information (S5). 
[0017] When an operator has the dissatisfaction in a display condition in this 
condition, the contrast adjustment tongue 3, the brilliance-control tongue 4, or its 
both are operated, and a display is corrected. When such correction is made, it 
checks whether, based on the revision history of the past accumulated in (S6) 



and nonvolatile memory, the data which it was then read and were used for the 
display control may have been corrected in the past (S7), and when it may be 
corrected, it checks whether the parameter corresponding to the result corrected 
this time exists in memory (S8). Consequently, when the same parameter exists, 
while reading that parameter, compounding the parameter of S1-S3 which were 
recorded on RAM, and the parameter read in S8 and assigning setting 
information, it registers with nonvolatile memory 25, and after correcting the 
contrast of the display screen, and brightness based on that information, return 
and the same flow are performed to the (S9) above S1. 

[0018] On the other hand, in the above S6, when the transfer method by the 
operator is not made, a setup of the display screen is once ended and it 
operates as a usual display according to subsequent actuation, but when the 
above-mentioned adjustment tongue is operated on the way, again, it returns to 
this flow chart and correction of a registration parameter is made. 
[0019] Moreover, when the setting information currently called is not corrected in 
the past in the above S7, while correcting the setting information which was 
called by adjustment actuation and memorized by RAM, it registers with 
nonvolatile memory 25 (S10), and it returns to the above S5, a new display is 
performed, and the same flow is repeated. Furthermore, in the above S8, when 
the same parameter as the result of a transfer method does not exist in memory, 



while correcting the parameter of memory based on the parameter after 
correction (S11), the contrast of the display screen and brightness are controlled 
according to a new parameter (S12), it returns to the above S1, and the same 
flow is performed. 

[0020] As mentioned above, although one example of this invention was 
explained, various deformation is possible, without limiting to these examples on 
the occasion of operation of this invention. For example, probably, it will also be 
valid in the above-mentioned flow, by changing into the condition as it is that it is 
made not to make contrast and brightness correction, either corresponding to a 
slight posture change of an operator in detail depending on the case until a 
screen parameter request modify is made from an operator once setting up the 
display screen after supplying a power source to equipment. 
[0021] 

[Effect of the Invention] Since the screen setting commercial law accumulated in 
the storage means is amended and it was made 1st to write in a storage means 
as new setting information based on the contrast and brightness information 
which the operator corrected with hand control according to this invention as 
explained above, a screen display according to liking of an operator individual 
becomes possible, and the trouble corrected in detail whenever it uses it is lost. 
Since the direction of the light from surrounding brightness and the surrounding 



outside was also adopted [ 2nd ] as a screen-display parameter, ****** which 
offers a much more legible display becomes possible. Since the 
conspicuousness of a screen is sharply changed by surrounding brightness and 
the surrounding extraneous light direction of radiation in a liquid crystal display, 
especially this means is effective. 

[0022] Since ambient temperature was also made [ 3rd ] into the parameter of a 
display setup, the indicating equipment which is easy to be influenced with 
temperature, for example, the contrast and the brilliance control in a liquid crystal 
display, will become the optimal. In the indicating equipment from which the 
contrast and the brightness of a display change, for example, a liquid crystal 
display etc., since the location to an operator's screen was also applied to the 
parameter of display screen control, much more legible control is attained [ 4th ] 
according to the direction to see. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is appearance structural drawing showing one example of the 
display which applied this invention. 



[Drawing 2] It is the block diagram showing the example of a configuration of the 
indicating equipment which applied this invention. 

[Drawing 3] It is the operation flow chart Fig. showing the example of control of 
the indicating equipment which applied this invention. 
[Description of Notations] 

1 [ — A brilliance-control tongue, 5 / -- Photodetection sensor / 6 / - CPU / 22 -- 
ROM 23 - RAM 24 / 26 - Controller 27 - Detecting element. / -- A display, 25 - 
Nonvolatile memory / - A temperature sensor, 7 - A body detection sensor, 21 ] 
- A display, 2 - A display, 3 -- A contrast adjustment tongue, 4 



